Design, expression, and renaturation of a lesion-targeted recombinant epidermal growth factor-von Willebrand factor fusion protein: efficacy in an animal model of experimental colitis.
In the present study, the mature epidermal growth factor (EGF) protein was engineered to incorporate a high affinity collagen-binding domain (CBD) derived from co-agulation von Willebrand factor, to specifically target EGF to colonic lesions. The fusion protein was expressed in an E. coli bacterial expression system, purified by metal chelate chromatography, and renatured by oxidative refolding into a soluble biologically active growth factor. The EGF-CBD fusion protein bound tightly to collagen matrices under conditions in which native non-targeted EGF was washed away. In biologic assays, the EGF-CBD fusion protein stimulated NIH3T3 cell proliferation with near wild-type biological activity. In vivo binding studies showed that the collagen-targeted EGF, but not the non-targeted EGF, accumulated at areas of exposed collagen on the luminal surface of the inflamed colon. Finally, a single colonic instillation of the collagen-targeted EGF-induced a more rapid regeneration of intestinal crypts 24 h after treatment (no. of crypts = 89.2+/-8.1) compared to the non-targeted EGF (no. of crypts = 52.2+/-29.8; p=0.027), and the PBS control (no. of crypts = 24. 0+/-22.9; p=0.001). Taken together, these findings indicate that intracolonic delivery of collagen-targeted EGF represents a potentially effective therapeutic strategy for acute or chronic inflammatory bowel disease.